Neuroanatomical development in the absence of PKC phosphorylation of the myristoylated alanine-rich C-kinase substrate (MARCKS) protein.
The myristoylated alanine-rich C-kinase substrate protein (MARCKS) is a widely expressed target of protein kinase C (PKC) phosphorylation. Disruption of Marcks in mice leads to a number of developmental defects within the central nervous system that are completely prevented by expression of an epitope-tagged wild-type human MARCKS transgene. In the present study, we investigated whether PKC phosphorylation of MARCKS is necessary for normal central nervous system development and postnatal survival. Expression at approximately twice normal levels of a mutant MARCKS protein in which the four PKC phosphorylatable serines were replaced by asparagines did not allow postnatal survival of Marcks(-/-) pups. Nonetheless, the rescued animals exhibited none of the characteristic anatomical defects seen in the brains and retinas of knockout mice, suggesting that PKC phosphorylation of MARCKS is not required for normal central nervous system development. Expression studies showed that transgene expression was limited to the central nervous system, which has implications for the lack of postnatal survival as well as for the pathogenesis of the neuronal ectopia characteristic of MARCKS deficiency. A novel aspect of the MARCKS-deficient phenotype was also noted, absence of the pontine nuclei; this was also largely reversed in Marcks(-/-) animals expressing the mutant transgene. These data raise the possibility of a role for MARCKS in the netrin-regulated process of pontine nuclei formation.